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<400> 1 

atcgatccac catggccaag 


tatggagaac 


atgaagccag 


tcctgataat 


gggcagaacg 


60 


aattcagtga catcattaag 


tccagatctg 


atgaacacaa 


tgacgtgcag 


aagaaaacct 


120 


ttaccaaatg gatcaatgcg 


cgattttcaa 


agagtggaaa 


accacccatc 


aatgatatgt 


180 


tcacagacct caaagatgga 


aggaagctcc 


tggatcttct 


ggaaggcctc 


acaggaacat 


240 


cactgccaaa ggaacgtggt 


tccacaaggg 


tacatgcttt 


aaataatgtc 


aacagagtgc 


300 


tgcaggtttt gcatcagaat 


aatgtggatt 


tagtgaatat 


aggaggaact 


gacattgtag 


360 


atggaaatca caaactgact 


ttgggattac 


tttggagcat 


cattttgcac 


tggcaggtaa 


420 


aagatgtcat gaaagatgtc 


atgtcagacc 


tgcagcagac 


aaacagtgag 


aagatcctac 


480 


tgagctgggt gcgccagtct 


actaggccgt 


acagccaggt 


caacgtcctc 


aacttcacca 


540 


ccagctggac agatggactg 


gcctttaatg 


ctgtgctgca 


ccgacataaa 


cctgatctct 


600 


tcagctggga tagagttgtc 


aaaatgtccc 


caattgagag 


acttgaacat 


gccttcagca 


660 


aagctcaaac ttatttggga 


attgaaaagc 


tgttagatcc 


tgaagatgtt 


gccgttcaac 


720 


ttcctgacaa gaaatccata 


attatgtatt 


taacatcttt 


gtttgaggtg 


cttcctcagc 


780 


aagtcactct agatgccatc 


cgtgaagtag 


agacactccc 


aaggaaatat 


aagaaagaat 


840 


gtgaagaagg agagattagt 


atacagagct 


cagcgccaga 


ggaggagcat 


gagtgtcccg 


900 


gagctgaaac ccccagcact 


gtcactgaag 


ttgacacgga 


tctggacagc 


tatcagatag 


960 


cactggagga agtgctgacc 


tggttgcttt 


ctgccgagga 


cactttccag 


gagcaggatg 


1020 


acatttctga tgatgtagaa 


gaagtcaaag 


agcagtttac 


tacccatgaa 


gcttttatga 


1080 


tggagctgac agcgcaccag 


agcagtgtgg 


gcagtgtcct 


gcaggcagga 


aaccagctga 


1140 
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taacgcaagg aactctgtca gatgaggagg aatttgaaat tcaggaacaa atgaccctgc 1200 

taaatgctag atgggaggca ctcagggtgg atagtatgaa cagacagtcc cggctgcatg 1260 

atgtgttgat ggaactacaa aagaagcagt tgcaacagct ctctgcctgg ttaacactca 1320 

cagaagaacg cattcagaag atggaaacct gccccctgga tgatgattta aaatccctac 1380 

aaaagctact agaagatcat aaacgtttgc aaaatgatct tgaggcggaa caggtgaagg 1440 

taaattcact aacacacatg gtggtgattg ttgatgaaaa cagtggtgag agtgccactg 1500 

ctgttctgga agatcagtta cagaaacttg gtgaacgctg gacagcagtg tgccgttgga 1560 

cagaggaacg ttggagtagg ctacaagaaa ttaatatatt gtggcaggaa ttattagaag 1620 

aacagtgctt gttgaaagct tggctaactg aaaaagaaga ggccttaaat aaagtccaga 1680 

cgagcaactt caaagaccaa aaggaactaa gtgtcagcat ccgacgattg gctattttga 1740 

aggaagacat ggaaatgaaa cgtcaggcat tggatcagct aagtgagatt ggccaggatg 1800 

tgggtcaatt agttgataat cccaaggcat ctaagaagat caacagtgac tcagaggaac 1860 

taactcagag atgggattct ttggttcaga gactagaaga ttcctctaac caggtgactc 1920 

aggctgtggc aaagctgggg atgtcccaaa ttcctcagaa agatcttctg gagactgttc 1980 

gcataagaga acaagtaact acaaaaaggt ctaagcaaga actgcctcct cctcctcccc 2040 

caaagaagag acagattcct gtcgacctgg agaagctcag agacctgcag ggagccatgg 2100 

atgacctgga tgttgacatg aaggaggcgg aggctgtgag gaatggctgg aagcctgtgg 2160 

gagacttact tatcgactca ctgcaggatc acattgaaaa aaccatggca tttagagaag 2220 

aaattgcacc aatcaaccta aaagttaaaa cagtgaatga tttatccagt cagctgtctc 2280 

cacttgacct gcatccatct ctaaagatgt ctcgccagct agatgacctt aatatgcgat 2340 

ggaaacttct gcaggtttct gtggatgatc gccttaaaca gcttcaggaa gcccatagag 2400 

attttgggcc atcctctcag cattttcttt ctacttcagt ccagctgcca tggcaaagat 2460 

ccatttcaca taataaagtg ccctattaca tcaaccatca aacacagaca acttgttggg 2520 

accgtcctaa aatgactgaa ctctttcaat ctcttgctga cctgaataat gtacgtttct 2580 

ctgcctaccg tacagccatc aaaatccgaa gactacaaaa agcactgtgt ttggatctct 2640 

tagagttgaa tacaacaaat gaagttttca agcagcacaa actgaaccaa aatgatcagc 2700 

ttcttagcgt tccagatgtc atcaactgtc tgacaacaac ttatgatggt cttgaacaaa 2760 

tgcataagga tctggtcaac gttccactct gtgtggatat gtgtctcaac tggttgctca 2820 

atgtgtatga cacgggtcga actggaaaaa taagagtgca gagtctgaag attggattga 2880 

tgtctctctc caaaggtctc ttagaagaaa aatacagata tctctttaag gaggtggcag 2940 

gtccgacaga aatgtgtgac cagaggcagc ttggcctgtt acttcatgat gccatccaga 3000 

tccctcggca gctgggggaa gtagcagctt ttgggggcag taatattgaa cccagtgttc 3060 

gcagctgctt ccaacagaat aacaataagc cagagataag cgtaaaagat tttatagatt 3120 
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ggatgcgtct ggaaccacag tccatggttt ggctgccagt tttacaccga gtggctgcag 3180 

ctgagactgc aaagcatcaa gctaaatgca acatctgtaa agaatgtcca atagttgggt 3240 

tcaggtatag aagcctaaag cattttaact atgatgtctg ccagagttgc tttttttcgg 3300 

gtcgaacggc aaaaggtcac aaattacatt acccaatggt ggaatattgt atacctacaa 3360 

catctgggga agatgtacga gacttcacaa aggtgctgaa gaataagttc agatcaaaga 3420 

aatactttgc caaacatcct cggcttggct acctgcctgt ccagacagta cttgaaggtg 3480 

acaacttaga gacttgaaaa actcgag 3507 

<210> 2 

<211> 1162 

<212> PRT 

<213> Artificial 

<220> 

<223> Canine Microutrophin 
<400> 2 

Met Ala Lys Tyr Gly Glu His Glu Ala ser Pro Asp Asn Gly Gin Asn 

Glu Phe ser Asp lie lie Lys Ser Arg Ser Asp Glu His Asn Asp val 
20 25 30 

Gin Lys Lys Thr Phe Thr Lys Trp lie Asn Ala Arg Phe ser Lys ser 
35 40 45 

Gly Lys Pro Pro lie Asn Asp Met Phe Thr Asp Leu Lys Asp Gly Arg 
50 55 60 

Lys Leu Leu Asp Leu Leu Glu Gly Leu Thr Gly Thr Ser Leu Pro Lys 
65 70 75 80 

Glu Arg Gly Ser Thr Arg val His Ala Leu Asn Asn Val Asn Arg Val 
85 90 95 

Leu Gin val Leu His Gin Asn Asn val Asp Leu Val Asn He Gly Gly 
100 105 110 

Thr Asp lie val Asp Gly Asn His Lys Leu Thr Leu Gly Leu Leu Trp 
115 120 125 

Ser He lie Leu His Trp Gin Val Lys Asp val Met Lys Asp val Met 
130 135 140 

Ser Asp Leu Gin Gin Thr Asn Ser Glu Lys lie Leu Leu Ser Trp val 
145 150 155 160 
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Arg Gin Ser Thr Arg pro Tyr Ser Gin val Asn val Leu Asn Phe Thr 
165 , 170 175 

Thr Ser Trp Thr Asp Gly Leu Ala Phe Asn Ala Val Leu His Arg His 
180 185 190 

Lys Pro Asp Leu Phe Ser Trp Asp Arg val Val Lys Met Ser Pro lie 
195 200 205 

Glu Arg Leu Glu His Ala Phe Ser Lys Ala Gin Thr Tyr Leu Gly He 
210 215 220 

Glu Lys Leu Leu Asp pro Glu Asp val Ala Val Gin Leu Pro Asp Lys 
225 230 235 240 

Lys Ser lie lie Met Tyr Leu Thr ser Leu Phe Glu Val Leu Pro Gin 
245 250 255 

Gin val Thr Leu Asp Ala lie Arg Glu Val Glu Thr Leu Pro Arg Lys 
260 265 270 

Tyr Lys Lys Glu cys Glu Glu Gly Glu lie Ser lie Gin ser ser Ala 
275 280 285 

Pro Glu Glu Glu His Glu Cys pro Gly Ala Glu Thr Pro Ser Thr Val 
290 295 300 

Thr Glu Val Asp Thr Asp Leu Asp ser Tyr Gin lie Ala Leu Glu Glu 
305 310 315 320 

val Leu Thr Trp Leu Leu Ser Ala Glu Asp Thr Phe Gin Glu Gin Asp 
325 330 335 

Asp lie Ser Asp Asp Val Glu Glu Val Lys Glu Gin Phe Thr Thr His 
340 345 350 

Glu Ala Phe Met Met Glu Leu Thr Ala His Gin Ser ser val Gly ser 
355 360 365 

val Leu Gin Ala Gly Asn Gin Leu He Thr Gin Gly Thr Leu Ser Asp 
370 375 380 

Glu Glu Glu Phe Glu lie Gin Glu Gin Met Thr Leu Leu Asn Ala Arg 
385 390 395 400 



Trp Glu Ala Leu Arg val Asp ser Met Asn Arg Gin Ser Arg Leu His 
405 410 415 
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ASD val Leu Met Glu Leu Gin Lys Lys Gin Leu Gin Gin Leu ser Ala 
K 420 425 430 

Trp Leu Thr Leu Thr Glu Glu Arg He Gin Lys Met Glu Thr Gys Pro 
435 440 445 

Leu Asp Asp Asp Leu Lys Ser Leu Gin Lys Leu Leu Glu Asp His Lys 
450 455 460 

Arg Leu Gin Asn Asp Leu Glu Ala Glu Gin val Lys val Asn Ser Leu 

— * ^ ^ A 7 '"■ 480 



465 



470 



475 



Thr His Met val val lie val Asp Glu Asn ser Gly Glu Ser Ala Thr 
485 490 495 

Ala val Leu Glu Asp Gin Leu Gin Lys Leu Gly Glu Arg Trp Thr Ala 
500 505 510 

Val cys Arg Trp Thr Glu Glu Arg Trp ser Arg Leu Gin Glu lie Asn 
515 * 520 525 

He Leu Trp Gin Glu Leu Leu Glu Glu Gin Cys Leu Leu Lys Ala Trp 
530 535 540 

Leu Thr Glu Lys Glu Glu Ala Leu Asn Lys val Gin Thr Ser Asn Phe 
545 550 555 560 

Lys asp Gin Lys Gl u Leu Ser Val ser lie Arg Arg Leu Ala lie Leu 
565 570 575 

Lys Glu Asp Met Glu Met Lys Arg Gin Ala Leu Asp Gin Leu Ser Glu 
580 585 590 

lie Gly Gin Asp Val Gly Gin Leu Val Asp Asn Pro Lys Ala ser Lys 
595 600 605 

lvs lie Asn Ser Asp Ser Glu Glu Leu Thr Gin Arg Trp Asp ser Leu 
610 615 620 

Val Gin Arg Leu Glu Asp Ser ser Asn Gin val Thr Gin Ala Val Ala 
625 630 635 640 

Lys Leu Gly Met Ser Gin lie Pro Gin Lys Asp Leu Leu Glu Thr Val 
645 650 655 

Arg lie Arg Glu Gin val Thr Thr Lys Arg ser Lys Gin Glu Leu Pro 
660 665 670 

Pro Pro Pro Pro Pro Lys Lys Arg Gin lie Pro val Asp Leu Glu Lys 
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( 

. 675 680 685 

Leu Arq Asp Leu Gin Gly Ala Met Asp Asp Leu Asp val Asp Met Lys 
690 695 700 

Glu Ala Glu Ala val Arg Asn Gly Trp Lys Pro val Gly Asp Leu Leu 
705 710 715 720 

lie Asp Ser Leu Gin Asp His He Glu Lys Thr Met Ala Phe Arg Glu 
725 730 735 

Glu lie Ala Pro lie Asn Leu Lys val Lys Thr val Asn Asp Leu Ser 
740 745 750 

Ser Gin Leu ser Pro Leu Asp Leu His Pro Ser Leu Lys Met Ser Arg 
755 760 765 

Gin Leu Asp Asp Leu Asn Met Arg Trp Lys Leu Leu Gin val ser val 
770 775 , 780 

Asp Asp Arg Leu Lys Gin Leu Gin Glu Ala His Arg Asp Phe Gly Pro 
785 790 795 800 

Ser ser Gin His Phe Leu Ser Thr Ser Val Gin Leu Pro Trp, Gin Arg 
805 810 815 

Ser lie Ser His Asn Lys val Pro Tyr Tyr lie Asn His Gin Thr Gin 
820 825 830 

Thr Thr cys Trp Asp Arg Pro Lys Met Thr Glu Leu Phe Gin ser Leu 
835 840 845 

Ala Asp Leu Asn Asn Val Arg Phe Ser Ala Tyr Arg Thr Ala lie Lys 
850 ~ 855 860 

lie Arg Arg Leu Gin Lys Ala Leu Cys Leu Asp Leu Leu Glu Leu Asn 
865 870 875 880 

Thr Thr Asn Glu val Phe Lys Gin His Lys Leu Asn Gin Asn Asp Gin 
885 890 895 

Leu Leu ser val Pro Asp val He Asn cys Leu Thr Thr Thr Tyr Asp 
900 905 910 

Gly Leu Glu Gin Met His Lys Asp Leu Val Asn val Pro Leu Cys Val 
915 920 925 

Asp Met cys Leu Asn Trp Leu Leu Asn val Tyr Asp Thr Gly Arg Thr 
930 935 940 
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Gly Lys lie Arg val Gin Ser Leu Lys lie Gly Leu Met Ser Leu Ser 
945 950 955 960 

Lys Gly Leu Leu Glu Glu Lys Tyr Arg Tyr Leu Phe Lys Glu Val Ala 
965 970 975 

Gly Pro Thr Glu Met Cys Asp Gin Arg Gin Leu Gly Leu Leu Leu His 
980 985 990 

Asp Ala He Gin lie pro Arg Gin Leu Gly Glu Val Ala Ala Phe Gly 
995 1000 1005 

Gly ser Asn lie Glu Pro Ser Val Arg ser Cys Phe Gin Gin Asn 
1010 1015 1020 

Asn Asn Lys Pro Glu lie Ser val Lys Asp Phe lie Asp Trp Met 
1025 1030 1035 

Arg Leu. Glu Pro Gin Ser Met Val Trp Leu Pro Val Leu His Arg 
1040 1045 1050 

Val Ala Ala Ala Glu Thr Ala Lys His Gin Ala Lys cys Asn lie 
1055 1060 1065 

Cys Lys Glu Cys Pro lie val Gly Phe Arg Tyr Arg ser Leu Lys 
1070 1075 1080 

His Phe Asn Tyr Asp Val cys Gin Ser Cys Phe Phe ser Gly Arg 
1085 1090 1095 

Thr Ala Lys Gly His Lys Leu His Tyr Pro Met Val Glu Tyr Cys 
1100 1105 1110 

lie Pro Thr Thr ser Gly Glu Asp val Arg Asp Phe Thr Lys Val 
1115 1120 1125 

Leu Lys Asn Lys Phe Arg Ser Lys Lys Tyr Phe Ala Lys His Pro 
1130 1135 1140 

Arg Leu Gly Tyr Leu Pro Val Gin Thr Val Leu Glu Gly Asp Asn 
1145 1150 1155 

Leu Glu Thr Asn 
1160 

<210> 3 
<211> 988 
<212> PRT 
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<213> Human Utrophin 
<400> 3 

Met Gin He Leu Arg Cys Leu Gin Lys cys Gly Lys Leu Lys Met Met 
15 10 15 

Ala Val val Arg Thr Ser Leu Gin Lys val val val Leu Leu His Arg 
20 25 30 

Leu Gin Arg Met Ala val Ser Ser Pro Arg Tyr Gin Lys Leu Cys Lys 
35 40 45 

Asp lie Gin Ala Glu lie Asp Ala His Asn Asp lie Phe Lys Ser lie 
50 55 60 

Asp Gly Asn Arg Gin Lys Met Val Lys Ala Leu Gly Asn Ser Glu Glu 
65 70 75 80 

Ala Thr Met Leu Gin His Arg Leu Asp Asp Met Asn Gin Arg Trp Asn 
85 90 95 

Asp Leu Lys Ala Lys Ser Ala Ser lie Arg Ala His Leu Glu Ala Ser 
100 105 ' HO 

Ala Glu Lys Trp Asn Arg Leu Leu Met ser Leu Glu Glu Leu lie Lys 
115 120 125 

Trp Leu Asn Met Lys Asp Glu Glu Leu Lys Lys Gin Met pro lie Gly 
130 135 140 

Gly Asp val Pro Ala Leu Gin Leu Gin Tyr Asp His cys Lys Ala Leu 
145 ^150 155 160 

Arg Arg Glu Leu Lys Glu Lys Glu Tyr Ser val Leu Asn Ala val Asp 
165 170 175 

Gin Ala Arg Val Phe Leu Ala Asp Gin Pro lie Glu Ala Pro Glu Glu 
180 185 190 

pro Arg Arg Asn Leu Gin Ser Lys Thr Glu Leu Thr Pro Glu Glu Arg 
195 200 205 

Ala Gin Lys lie Ala Lys Ala Met Arg Lys Gin Ser Ser Glu val Lys 
210 215 220 

Glu Lys Trp Glu ser Leu Asn Ala val Thr Ser Asn Trp Gin Lys Gin 
225 230 235 240 

val Asp Lys Ala Leu Glu Lys Leu Arg Asp Leu Gin Gly Ala Met Asp 
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245 



250 



255 



Asp Leu Asp Ala Asp Met Lys Glu Ala Glu Ser val Arg Asn Gly Trp 
260 265 270 

lvs Pro Val Gly Asp Leu Leu lie Asp Ser Leu Gin Asp His lie Glu 
y 275 280 285 

Lys lie wet Ala Phe Arg Glu Glu He Ala Pro lie Asn Phe Lys Val 
290 295 300 

Lys Thr Val Asn Asp Leu Ser Ser Gin Leu Ser Pro Leu Asp Leu His 
305 310 315 320 

Pro Ser Leu Lys Met Ser Arg Gin Leu Asp Asp Leu Asn Met Arg Trp 
325 330 335 

Lys Leu Leu Gin Val ser val Asp Asp Arg Leu Lys Gin Leu Gin Glu 
340 345 350 

Ala His Arg Asp Phe Gly. Pro Ser Ser Gin His Phe Leu ser Thr Ser 
355 360 365 

Val Gin Leu Pro Trp Gin Arg Ser lie Ser His Asn Lys val Pro Tyr 
370 375 380 

Tyr lie Asn His Gin Thr Gin Thr Thr cys Trp Asp His Pro Lys Met 
385 390 395 400 

Thr Glu Leu Phe Gin Ser Leu Ala Asp Leu Asn Asn val Arg Phe ser 
405 410 415 

Ala Tyr Arg Thr Ala lie Lys lie Arg Arg Leu Gin Lys Ala Leu Cys 
420 425 430 

Leu Asp Leu Leu Glu Leu ser Thr Thr Asn.Glu lie Phe Lys Gin His 
435 440 445 

Lys Leu Asn Gin Asn Asp Gin Leu Leu Ser val Pro Asp Val lie Asn 
450 455 460 

Cys Leu Thr Thr Thr Tyr Asp Gly Leu Glu Gin Met His Lys Asp Leu 
465 470 475 480 

val As n Val pro Leu Cys val Asp Met cys Leu Asn Trp Leu Leu Asn 
485 490 495 



val Tyr Asp Thr Gly Arg Thr Gly Lys lie Arg Val Gin ser Leu Lys 
500 505 510 
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lie Gly Leu Met Ser Leu ser Lys Gly Leu Leu Glu Glu Lys Tyr Arg 
515 520 525 

Tyr Leu Phe Lys Glu Val Ala Gly Pro Thr Glu Met Cys Asp Gin Arg 
530 535 540 

Gin Leu Gly Leu Leu Leu His Asp Ala lie Gin lie Pro Arg Gin Leu 
545 550 555 560 

Gly Glu val Ala Ala Phe Gly Gly Ser Asn lie Glu Pro ser val Arg 
565 570 575 

Ser Cys Phe Gin Gin Asn Asn Asn Lys Pro Glu lie Ser Val Lys Glu 
580 585 590 

Phe He Asp Trp Met His Leu Glu Pro Gin Ser Met val Trp Leu Pro 
595 600 605 

Val Leu His Arg val Ala Ala Ala Glu Thr Ala Lys His Gin Ala Lys 
610 615 620 

Cys Asn lie Cys Lys Glu Cys Pro He Val Gly Phe Arg Tyr Arg ser 
625 630 635 640 

Leu Lys His Phe Asn Tyr Asp val Cys Gin ser Cys Phe Phe ser Gly 
645 650 655 

Arg Thr Ala Lys Gly His Lys Leu His Tyr pro Met val Glu Tyr cys 
660 665 670 

He Pro Thr Thr Ser Gly Glu Asp val Arg Asp Phe Thr Lys Val Leu 
675 680 685 

Lys Asn Lys Phe Arg Ser Lys Lys Tyr Phe Ala Lys His Pro Arg Leu 
690 695 700 

Gly Tyr Leu Pro Val Gin Thr Val Leu Glu Gly Asp Asn Leu Glu Thr 
705 710 715 720 

Pro lie Thr Leu lie ser Met Trp Pro Glu His Tyr Asp Pro Ser Gin 
725 730 735 

ser Pro Gin Leu Phe His Asp Asp Thr His ser Arg lie Glu Gin Tyr 
740 745 750 

Ala Thr Arg Leu Ala Gin Met Glu Arg Thr Asn Gly ser Phe Leu Thr 
755 760 765 
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Asp ser ser ser Thr Thr Gly Ser Val Glu Asp Glu His Ala Leu lie 
770 775 780 

Gin Gin Tyr cys Gin Thr Leu Gly Gly Glu Ser Pro val ser Gin Pro 
785 790 795 800 

Gin ser Pro Ala Gin lie Leu Lys Ser Val Glu Arg Glu Glu Arg Gly 
805 810 815 

Glu Leu Glu Arg lie lie Ala Asp Leu Glu Glu Glu Gin Arg Asn Leu 
820 825 830 

Gin Val Glu Tyr Glu Gin Leu Lys Asp Gin His Leu Arg Arg Gly Leu 
835 840 845 

Pro val Gly Ser Pro Pro Glu Ser lie lie Ser Pro His His Thr ser 
850 855 860 

Glu Asp ser Glu Leu lie Ala Glu Ala Lys Leu Leu Arg Gin His Lys 
865 870 875 880 

Gly Arg Leu Glu Ala Arg Met Gin lie Leu Glu Asp His Asn Lys Gin 
885 890 895 

Leu Glu Ser Gin Leu His Arg Leu Arg Gin Leu Leu Glu Gin Pro Glu 
900 905 910 

Ser, Asp Ser Arg lie Asn Gly val ser Pro Trp Ala ser Pro Gin His 
915 920 925 

ser Ala Leu Ser Tyr Ser Leu Asp Pro Asp Ala ser Gly Pro Gin Phe 
930 935 940 

His Gin Ala Ala Gly Glu Asp Leu Leu Ala Pro Pro His Asp Thr ser 
945 950 955 960 

Thr Asp Leu Thr Glu Val Met Glu Gin lie His Ser Thr Phe Pro Ser 
965 970 975 

Cys Cys Pro Asn val Pro ser Arg Pro Gin Ala Met 
980 985 

<210> 4 
<211> 1162 
<212> PRT 
<213> artificial 

<220> 

<223> human microutrophin 
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<400> 4 

Met Ala Lys Tyr Gly Glu His Glu Ala Ser Pro Asp Asn Gly Gin Asn 
15 10 15 

Glu Phe ser Asp lie lie Lys ser Arg ser Asp Glu His Asn Asp Val 
20 25 30 

Gin Lys Lys Thr Phe Thr Lys Trp He Asn Ala Arg phe Ser Lys Ser 
35 40 45 

Gly Lys Pro Pro lie Asn Asp Met Phe Thr Asp Leu Lys Asp Gly Arg 
50 55 60 

Lys Leu Leu Asp Leu Leu Glu Gly Leu Thr Gly Thr ser Leu Pro Lys 
65 70 75 80 

Glu Arg Gly ser Thr Arg val His Ala Leu Asn Asn Val Asn Arg Val 
85 90 95 

Leu Gin Val Leu His Gin Asn Asn val Glu Leu val Asn lie Gly Gly 
100 105 110 

Thr Asp lie val Asp Gly Asn His Lys Leu Thr Leu Gly Leu Leu Trp 
115 120 125 

ser lie lie Leu His Trp Gin Val Lys Asp Val Met Lys Asp val Met 
130 135 140 

ser Asp Leu Gin Gin Thr Asn ser Glu Lys lie Leu Leu Ser Trp val 
145 150 155 160 

Arg Gin Thr Thr Arg Pro Tyr Ser Gin val Asn val Leu Asn Phe Thr 
165 170 175 

Thr Ser Trp Thr Asp Gly Leu Ala Phe Asn Ala Val Leu His Arg His 
180 185 190 

Lys Pro Asp Leu Phe Ser Trp Asp Lys Val Val Lys Met Ser Pro lie 
195 200 205 

Glu Arg Leu Glu His Ala phe Ser Lys Ala Gin Thr Tyr Leu Gly lie 
210 215 220 

Glu Lys Leu Leu Asp Pro Glu Asp Val Ala Val Arg Leu Pro Asp Lys 
225 230 235 240 

Lys Ser lie lie Met Tyr Leu Thr Ser Leu Phe Glu Val Leu Pro Gin 
245 250 255 
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Gin Val Thr lie Asp Ala lie Arg Glu Val Glu Thr Leu Pro Arg Lys 
260 265 270 

Tyr Lys Lys Glu cys Glu Glu Glu Ala He Asn lie Gin Ser Thr Ala 
275 280 285 

pro Glu Glu Glu His Glu Ser Pro Arg Ala Glu Thr pro Ser Thr Val 
290 295 300 

Thr Glu val Asp Met Asp Leu Asp ser Tyr Gin lie Ala Leu Glu Glu 
305 310 315 320 

Val Leu Thr Trp Leu Leu Ser Ala Glu Asp Thr Phe Gin Glu Gin Asp 
325 330 335 

Asp lie Ser Asp Asp val Glu Glu Val Lys Asp Gin Phe Ala Thr His 
340 345 350 

Glu Ala Phe Met Met Glu Leu Thr Ala His Gin Ser ser Val Gly ser 
355 360 365 

Val Leu Gin Ala Gly Asn Gin Leu lie Thr Gin Gly Thr Leu Ser asd 
370 375 380 

Glu Glu Glu Phe Glu lie Gin Glu Gin Met Thr Leu Leu Asn Ala Arg 
385 390 395 400 

Trp Glu Ala Leu Arg val Glu Ser Met Asp Arg Gin ser Arg Leu His 
405 410 415 

Asp Val Leu Met Glu Leu Gin Lys Lys Gin Leu Gin Gin Leu Ser Ala 
420 425 430 

Trp Leu Thr Leu Thr Glu Glu Arg He Gin Lys Met Glu Thr Cys Pro 
435 440 445 

Leu Asp Asp Asp Val Lys ser Leu Gin Lys Leu Leu Glu Glu His Lys 
450 455 460 

ser Leu Gin Ser Asp Leu Glu Ala Glu Gin val Lys Val Asn ser Leu 
465 470 475 480 

Thr His Met val val lie val Asp Glu Asn ser Gly Glu ser Ala Thr 
485 490 495 

Ala lie Leu Glu Asp Gin Leu Gin Lys Leu Gly Glu Arq Trp Thr Ala 
500 505 ' 510 
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Val Cys Arg Trp Thr Glu Glu Arg Trp Asn Arg Leu Gin Glu lie Asn 
515 520 " 525 

lie Leu Trp Gin Glu Leu Leu Glu Glu Gin Cys Leu Leu Lys Ala Trp 
530 535 540 

Leu Thr Glu Lys Glu Glu Ala Leu Asn Lys Val Gin Thr Ser Asn Phe 
545 550 555 560 

Lys Asp Gin Lys Glu Leu Ser val Ser Val Arg Arg Leu Ala lie Leu 
565 570 575 

Lys Glu Asp Met Glu Met Lys Arg Gin Thr Leu Asp Gin Leu ser Glu 
580 585 590 

lie Gly Gin Asp Val Gly Gin Leu Leu Asp Asn Ser Lys Ala Ser Lys 
595 600 605 

Lys lie Asn ser Asp ser Glu Glu Leu Thr Gin Arg Trp Asp Ser Leu 
610 615 626 

Val Gin Arg Leu Glu Asp ser Ser Asn Gin val Thr Gin Ala Val Ala 
625 630 635 640 

Lys Leu Gly. Met Ser Gin He Pro Gin Lys Asp Leu Leu Glu Thr val 
645 650 655 

Arg val Arg Glu Gin Ala lie Thr Lys Lys Ser Lys Gin Glu Leu pro 
660 665 670 

Pro Pro Pro Pro Pro Lys Lys Arg Gin lie His val Asp Leu Glu Lys 
675 680 685 

Leu Arg Asp Leu Gin Gly Ala Met Asp Asp Leu Asp Ala Asp Met Lys 
690 695 700 

Glu Ala Glu ser val Arg Asn Gly Trp Lys Pro val Gly Asp Leu Leu 
705 710 715 720 

He Asp Ser Leu Gin Asp His lie Glu Lys lie Met Ala Phe Arg Glu 
725 730 735 

Glu lie Ala Pro lie Asn Phe Lys Val Lys Thr Val Asn Asp Leu ser 
740 745 750 

Ser Gin Leu Ser Pro Leu Asp Leu His Pro Ser Leu Lys Met Ser Arq 
755 760 765 

Gin Leu Asp Asp Leu Asn Met Arg Trp Lys Leu Leu Gin val Ser Val 
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770 775 780 

Asp Asp Arg Leu Lys Gin Leu Gin Glu Ala His Arg Asp Phe Gly Pro 
785 790 795 800 

Ser Ser Gin His Phe Leu Ser Thr Ser val Gin Leu Pro Trp Gin Arg 
805 810 815 

ser lie Ser His Asn Lys Val Pro Tyr Tyr He Asn His Gin Thr Gin 
820 825 830 

Thr Thr Cys Trp Asp His Pro Lys Met Thr Glu Leu Phe Gin Ser Leu 
835 840 845 

Ala Asp Leu Asn Asn val Arg Phe ser Ala Tyr Arg Thr Ala He Lys 
850 855 860 

He Arg Arg Leu Gin Lys Ala Leu Cys Leu Asp Leu Leu Glu Leu Ser 
865 870 875 880 

Thr Thr Asn Glu lie Phe Lys Gin His Lys Leu Asn Gin Asn Asp Gin 
885 890 895 

Leu Leu ser val Pro Asp Val lie Asn Cys Leu Thr Thr Thr Tyr Asp 
900 905 910 

Gly Leu Glu Gin Met His Lys Asp Leu val Asn val Pro Leu cys Val < 
915 920 925 

Asp Met cys Leu Asn Trp Leu Leu Asn Val Tyr Asp Thr Gly Arg Thr 
930 935 940 

Gly Lys lie Arg Val Gin Ser Leu Lys lie Gly Leu Met Ser Leu ser 
945 950 955 960 

Lys Gly Leu Leu Glu Glu Lys Tyr Arg Tyr Leu Phe Lys Glu val Ala 
' 965 970 975 

Gly Pro Thr Glu Met cys Asp Gin Arg Gin Leu Gly Leu Leu Leu His 
980 985 990 

Asp Ala lie Gin lie Pro Arg Gin Leu Gly Glu Val Ala Ala Phe Gly 
995 1000 1005 

Gly ser Asn lie Glu Pro Ser Val Arg ser cys Phe Gin Gin Asn 
1010 1015 1020 

Asn Asn Lys pro Glu lie ser val Lys Glu Phe lie Asp Trp Met 
1025 1030 1035 
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His Leu Glu Pro Gin Ser Met val Trp Leu Pro val Leu His Arg 
1040 1045 1050 

val Ala Ala Ala Glu Thr Ala Lys His Gin Ala Lys Cys Asn lie 
1055 1060 1065 

Cvs Lys Glu Cys Pro lie Val Gly Phe Arg Tyr Arg Ser Leu Lys 
y 1070 1075 1080 

His Phe Asn Tyr Asp Val Cys Gin Ser Cys Phe Phe Ser Gly Arg 
1085 1090 1095 

Thr Ala Lys Gly His Lys Leu His Tyr Pro Met val Glu Tyr Cys 
1100 1105 1110 

lie Pro Thr Thr Ser Gly Glu Asp val Arg Asp Phe Thr Lys val 
1115 1120 . H25 

Leu Lys Asn Lys Phe Arg Ser Lys Lys Tyr Phe Ala Lys His Pro 
1130 * 1135 1140 

Arg Leu Gly Tyr Leu Pro Val Gin Thr val Leu Glu Gly Asp Asn 
1145 1150 1155 

Leu Glu Thr Asn 
j 1160 

<210> 5 

<211> 1162 

<212> PRT 

<213> Artificial 

<220> 

<223> mouse mi croutrophi n 
<400> 5 

Met Ala Lys Tyr Gly Asp Leu Glu Ala Arg Pro Asp Asp Gly Gin Asn 
15 10 15 

Glu Phe Ser Asp lie lie Lys Ser Arg ser Asp Glu His Asn Asp Val 
20 25 30 

Gin Lys Lys Thr Phe Thr Lys Trp lie Asn Ala Arg Phe Ser Lys Ser 
35 40 45 

Gly Lys Pro Pro lie Ser Asp Met Phe Ser Asp Leu Lys Asp Gly Arg 
50 55 60 

Lys Leu Leu Asp Leu Leu Glu Gly Leu Thr Gly Thr Ser Leu Pro Lys 
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65 



70 



75 



80 



Glu Arg Gly ser Thr Arg val His Ala Leu Asn Asn Val Asn Arg val 
85 90 95 

Leu Gin Val Leu His Gin Asn Asn Val Asp Leu Val Asn lie Gly Gly 
100 105 110 

Thr Asp lie Val Ala Gly Asn Pro Lys Leu Thr Leu Gly Leu Leu Trp 
115 120 125 

Ser lie He Leu His Trp Gin Val Lys Asp Val Met Lys Asp He Met 
130 135 140 

Ser Asp Leu Gin Gin Thr Asn Ser Glu Lys lie Leu Leu Ser Trp Val 
145 150 155 160 

Arg Gin Thr Thr Arg Pro Tyr ser Gin Val Asn Val Leu Asn Phe Thr 
165 170 175 

Thr Ser Trp Thr Asp Gly Leu Ala Phe Asn Ala Val Leu His Arg His 
180 185 190 

Lys Pro Asp Leu Phe Asp Trp Asp Glu Met Val Lys Met Ser Pro lie 
195 200 205 

Glu Arg Leu Asp His Ala Phe Asp Lys Ala His Thr Ser Leu Gly lie 
210 215 220 

Glu Lys Leu Leu Ser Pro Glu Thr Val Ala val His Leu Pro Asp Lys 
225 230 235 240 

Lys Ser lie lie Met Tyr Leu Thr Ser Leu Phe Glu Val Leu Pro Gin 
245 250 255 

Gin Val Thr lie Asp Ala lie Arg Glu Val Glu Thr Leu Pro Arg Lys 
260 265 270 

Tyr Lys Lys Glu Cys Glu Glu Glu Glu lie His lie Gin Ser Ala val 
275 280 285 

Leu Ala Glu Glu Gly Gin ser Pro Arg Ala Glu Thr Pro Ser Thr Val 
290 295 300 

Thr Glu Val Asp Met Asp Leu Asp Ser Tyr Gin lie Ala Leu Glu Glu 
305 310 315 320 



val Leu Thr Trp Leu Leu ser Ala Glu Asp Thr Phe Gin Glu Gin His 
325 330 335 
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Asp He Ser Asp Asp Val Glu Glu Val Lys Glu Gin Phe Ala Thr His 
340 345 350 

Glu Thr Phe Met Met Glu Leu Thr Ala His Gin Ser Ser val Gly ser 
355 360 365 

Val Leu Gin Ala Gly Asn Gin Leu Met Thr Gin Gly Thr Leu Ser Arg 
370 375 380 

Glu Glu Glu Phe Glu lie Gin Glu Gin Met Thr Leu Leu Asn Ala Arg 
385 390 395 400 

Trp Glu Ala Leu Arg Val Glu Ser Met Glu Arg Gin ser Arg Leu His 
405 410 415 

Asp Ala Leu Met Glu Leu Gin Lys Lys Gin Leu Gin Gin Leu Ser ser 
420 425 430 

Trp Leu Ala Leu Thr Glu Glu Arg lie Gin Lys Met Glu Ser Leu pro 
435 440 445 

Leu Gly Asp Asp Leu Pro Ser Leu Gin Lys Leu Leu Gin Glu His Lys 
450 455 460 

Ser Leu Gin Asn Asp Leu Glu Ala Glu Gin Val Lys val Asn ser Leu 
465 470 475 480 

Thr His Met val val lie val Asp Glu Asn ser Gly Glu Ser Ala Thr 
485 490 495 

Ala Leu Leu Glu Asp Gin Leu Gin Lys Leu Gly Glu Arg Trp Thr Ala 
500 505 510 

Val Cys Arg Trp Thr Glu Glu Arg Trp Asn Arg Leu Gin Glu lie ser 
515 520 525 

lie Leu Trp Gin Glu Leu Leu Glu Glu Gin cys Leu Leu Glu Ala Trp 
530 535 540 

Leu Thr Glu Lys Glu Glu Ala Leu Asp Lys val Gin Thr ser Asn Phe 
545 550 555 560 

Lys Asp Gin Lys Glu Leu ser Val Ser val Arg Arg Leu Ala lie Leu 
565 570 575 

Lys Glu Asp Met Glu Met Lys Arg Gin Thr Leu Asp Gin Leu Ser Glu 
580 585 590 
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lie Gly Gin Asp Val Gly Gin Leu Leu Ser Asn Pro Lys Ala Ser Lys 
595 600 605 



Lys Met Asn ser Asp Ser Glu Glu Leu Thr Gin Arg Trp Asp Ser Leu 
610 615 620 



Val Gin Arg Leu Glu Asp Ser Ser Asn Gin Val Thr Gin Ala val Ala 
625 630 635 640 



Lys Leu Gly Met ser Gin lie pro Gin Lys Asp Leu Leu Glu Thr val 
645 650 655 



His Val Arg Glu Gin Gly Met val Lys Lys Pro Lys Gin Glu Leu Pro 
660 665 670 



Pro Pro Pro Pro Pro Lys Lys Arg Gin lie His Val Asp Leu Glu Lys 
675 680 685 



Leu Arg Asp Leu* Gin Gly Ala Met Asp Asp Leu Asp Ala Asp Met Lys 
690 695 700 



Glu Val Glu Ala Val Arg Asn Gly Trp Lys Pro val Gly Asp Leu Leu 
705 710 715 720 



lie Asp Ser Leu Gin Asp His lie Glu Lys Thr Leu Ala Phe Arg Glu 
725 730 735 



Glu He Ala Pro He Asn Leu Lys val Lys Thr Met Asn Asp Leu ser 
740 745 750 



Ser Gin Leu ser Pro Leu Asp Leu His Pro ser Leu Lys Met ser 
755 . 760 765 



Gin Leu Asp Asp Leu Asn Met Arg Trp Lys Leu Leu Gin Val ser Val 
770 775 780 



Asp Asp Arg Leu Lys Gin Leu Gin Glu Ala His Arg Asp Phe Gly Pro 
785 790 795 800 



Ser Ser Gin His Phe Leu Ser Thr Ser val Gin Leu Pro Trp Gin 
805 810 815 



Ser lie ser His Asn Lys val pro Tyr Tyr lie Asn His Gin Thr Gin 
820 825 830 



thr Thr Cys Trp Asp His Pro Lys Met Thr Glu Leu Phe Gin Ser Leu 




840 



845 



Page 19 



WO 2005/118611 



PCT/US2005/001768 



Ala Asp Leu Asn Asn Val Arg Phe ser Ala Tyr Arg Thr Ala lie Lys 
850 855 860 

lie Arg Arg Leu Gin Lys Ala Leu Cys Leu Asp Leu Leu Glu Leu Asn 
865 870 875 880 

Thr Thr Asn Glu val Phe Lys Gin His Lys Leu Asn Gin Asn Asp Gin 
885 890 895 

Leu Leu Ser val pro Asp Val lie Asn Cys Leu Thr Thr Thr Tyr Asp 
900 905 910 

Gly Leu Glu Gin Leu His Lys Asp Leu val Asn val Pro Leu cys val 
915 920 925 

Asp Met Cys Leu Asn Trp Leu Leu Asn val Tyr Asp Thr Gly Arg Thr 
930 935 940 

Gly Lys lie Arg Val Gin ser Leu Lys lie Gly Leu Met Ser Leu ser 
945 950 955 960 

Lys Gly Leu Leu Glu Glu Lys Tyr Arg Cys Leu Phe Lys Glu val Ala 
965 970 975 

Gly Pro Thr Glu Met Cys Asp Gin Arg Gin Leu Gly Leu Leu Leu His 
980 985 990 

Asp Ala lie Gin lie Pro Arg Gin Leu Gly Glu val Ala Ala phe Gly 
995 1000 1005 

Gly Ser Asn lie Glu Pro Ser Val Arg Ser cys Phe Gin Gin Asn 
1010 1015 "* 1020 

Asn Asn Lys Pro Glu lie Ser Val Lys Glu Phe He Asp Trp Met 
1025 1030 1035 

His Leu Glu Pro Gin Ser Met Val Trp Leu Pro Val Leu His Arg 
1040 1045 1050 

Val Ala Ala Ala Glu Thr Ala Lys His Gin Ala Lys Cys Asn lie 
1055 1060 1065 

cys Lys Glu cys Pro lie Val Gly Phe Arg Tyr Arg Ser Leu Lys 
1070 1075 1080 

His Phe Asn Tyr Asp val Cys Gin Ser cys Phe Phe Ser Gly Arg 
1085 1090 1095 

Thr Ala Lys Gly His Lys Leu His Tyr Pro Met val Glu Tyr Cys 
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1100 1105 HIP 

lie Pro Thr Thr Ser Gly Glu Asp Val Arg Asp Phe Thr Lys Val 
1115 1120 H25 

Leu Lys Asn Lys phe Arg Ser Lys Lys Tyr Phe Ala Lys His Pro 
1130 H35 1140 

Arq Leu Gly Tyr Leu Pro Val Gin Thr Val Leu Glu Gly Asp Asn 
1145 1150 1155 

Leu Glu Thr Asn 
1160 



<210> 6 
<211> 3486 
<212> DNA 
<213> artificial 












<220> 

<223> human microutrophin 










<400> 6 
atggccaagt 


atggagaaca 


tgaagccagt 


cctgacaatg 


ggcagaacga 


a'Hrafit'fial* 
d. L LLdy Ly d L 


60 


atcattaagt 


ccagatctga 


tgaacacaat 


gacgtacaga 


agaaaaccx l 


tarraaatnn 
LdULaaa Ly y 


120 


ataaatgctc 


gattttcaaa 


gagtgggaaa 


ccacccatca 






180 


aaagatggaa 


ggaagctatt ggatcttcta gaaggcctca 


caggaacatc 


actgccaaag 




gaacgtggtt 


ccacaagggt 1 acatgcctta aataacgtca 


acagagtgct 


gcaggtttta 


300 


catcagaaca 


atgtggaatt 


agtgaatata gggggaactg 


acattgtgga 


tggaaatcac 


360 


aaactgactt 


tggggttact 


ttggagcatc 


attttgcact 


ggcaggtgaa 


agatgtcatg 


420 


aaggatgtca 


tgtcggacct 


gcagcagacg 


aacagtgaga 


agatcctgct 


cagctgggtg 


480 


cgtcagacca 


ccaggcccta 


cagccaagtc aacgtcctca 


acttcaccac 


cagctggaca 


540 


gatggactcg 


cctttaatgc 


tgtcctccac 


cgacataaac 


ctgatctctt 


cagctgggat 


600 


aaagttgtca 


aaatgtcacc 


aattgagaga 


cttgaacatg 


ccttcagcaa 


ggctcaaact 


660 


tatttgggaa 


ttgaaaagct 


gttagatcct 


gaagatgttg 


ccgttcggct 


tcctgacaag 


720 


aaatccataa 


ttatgtattt 


aacatctttg 


tttgaggtgc 


tacctcagca 


agtcaccata 


780 


gacgccatcc 


gtgaggtaga 


gacactccca 


aggaaatata 


aaaaagaatg 


tgaagaagag 


840 


gcaattaata 


tacagagtac 


agcgcctgag 


gaggagcatg 


agagtccccg 


agctgaaact 


900 


cccagcactg 


tcactgaggt 


cgacatggat 


ctggacagct 


atcagattgc 


gttggaggaa 


960 


gtgctgacct 


ggttgctttc 


tgctgaggac 


actttccagg 


agcaggatga 


tatttctgat 


1020 


gatgttgaag 


aagtcaaaga 


ccagtttgca 


acccatgaag 


cttttatgat 


ggaactgact 


1080 


gcacaccaga 


gcagtgtggg 


cagcgtcctg 


caggcaggca 


accaactgat 


aacacaagga 


1140 
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actctatcaa 


acgaagaaga 


atttgagatt 


caggaacaga tgaccctgct 


gaatgetaga 


1200 




ttaqqqtqqa 


gagtatggac 


agacagtccc 


ggctgeaega 


tgtgctgatg 


1260 


aaactacaaa 


agaagcaact 


gcagcagctc 


tccgcctggt 


taacactcac 


agaggagege 


1320 


attcaaaaaa 


tggaaacttg 


ccccctggat 


gatgatgtaa 


aatctctaca 


aaagctgeta 


1380 


gaagaacata 


aaagtttgca 


aagtgatctt 


gaggctgaac 


aggtgaaagt 


aaattcacta 


1440 


actcacataci 


tqqtcattqt 


tgatgaaaac 


agtggtgaga 


gcgctacagc 


tatcctagaa 


1500 


aaccaattac 


agaaacttgg 


tqagcgctgg 

ZJ ZJ ZJ ZJ ZJ 


acagcagtat 


gccgttggac 


tgaagaaege 


1560 


taaaataaat 


tacaagaaat 


caatatattg 


tggcaggaat tattggaaga 


acagtgcttg 


1620 


ttaaaaactt 


ggttaaccga 


aaaagaagag 


gctttaaata 


aagtccagac 


aagcaacttc 


1680 


aaaaaccaaa 


aggaactaag 


tgtcagtgtt 


egaegtctgg 


ctattttgaa 


ggaagacatg 


1740 


aaaataaaac 


gtcaaacatt 


qqatcagctg 

ZJ ZJ ZJ ZJ 


agtgagattg 


gecaggatgt 


gggacaatta 


1800 


rttaataatt 


ccaaggcatc 


taagaagatc 


aacagtgact 


cagaggaact 


gactcaaaga 


1860 


1" o n a a t" t* rt"t 


taattcaaaa 


actagaagat 


tcctccaacc 


aggtgactca 


ggctgtagca 


1920 


aaactaaaaa 

»* a y *- L yyyy M 


tgtctcagat 


tcctcagaag 


gaccttttgg 


agactgttcg 


tgtaagagaa 


1980 


caagcaatta 


caaaaaaatc 


taagcaggaa 


ctgcctcctc 


ctcctccccc 


aaagaagaga 


2040 


caaatccata 


taaatttqqa 


gaaactcaga 


gaectgeagg 


gagctatgga 


tgacctggac 


2100 


actaacataa 

y v. i_ y w 23 i*4 


aaaaaacaqa 


qtccqtqcgq 


aatggctgga 


agcccgtggg 


agacttactc 


2160 


attaactcac 


tacaqqatca 


cattgaaaaa 


atcatggcat 


ttagagaaga 


aattgeacca 


2220 


atcaacttta 


aagttaaaac 


qqtgaatgat 

23 23 w 25 13 


ttatccagtc 


agctgtctcc 


acttgacctg 


2280 


catccctctc 


taaagatgtc 


tcgccagcta 


gatgacctta atatgegatg 


gaaactttta 


2340 


caaatttcta 

2? ^ X* ^*23 


tqqatqatcq 


ccttaaacag 


cttcaggaag 


cccacagaga 


ttttggacca 


2400 


tcctctcaac 


attttctctc 


tacgtcagtc 


cagctgccgt 


ggcaaagatc 


catttcacat 


2460 


aataaaatac 


cctattacat 


caaccatcaa 


acacagacca 


cctgttggga 


ccatcctaaa 


2520 


ataaccaaac 


tctttcaatc 


ccttgctgac 


ctgaataatg 


tacgtttttc 


tgcctaccgt 


2580 


acaacaatca 


aaatccgaag 


actacaaaaa 


gcactatgtt tggatctctt 


agagttgagt 


2640 


acaacaaatg 


aaatT. l rcaa 


dCdgcdCddy 


ttgaaccaaa atgaccagct 


cctcaatatt 


2700 


ccagatgtca 


tcaactgtct 


gacaacaact 


tatgatggac ttgagcaaat 


gcataaggac 


2760 


ctggtcaacg 


ttccactctg 


tgttgatatg 


tgtctcaatt 


ggttgctcaa 


tgtctatgac 


2820 


aegggtcgaa 


ctggaaaaat 


tagagtgcag 


agtctgaaga ttggattaat 


gtctctctcc 


2880 


aaaggtctct 


tggaagaaaa 


atacagatat 


ctctttaagg 


aagttgcggg 


gecgacagaa 


2940 


atgtgtgacc 


agaggcagct 


gggcctgtta 


cttcatgatg 


ccatccagat 


cccccggcag 


3000 


ctaggtgaag 


tagcagcttt 


tggaggcagt 


aatattgagc 


ctagtgttcg 


cagctgcttc 


3060 
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caacagaata 


acaataaacc 


agaaataagt 


gtgaaagagt 


ttatagattg 


gatgcatttg 


3120 


gaaccacagt 


ccatggtttg 


gctcccagtt 


ttacatcgag 


tggcagcagc 


ggagactgca 


3180 


aaacatcagg 


ccaaatgcaa 


catctgtaaa 


gaatgtccaa 


ttgtcgggtt 


caggtataga 


3240 


agccttaagc 


attttaacta 


tgatgtctgc 


cagagttgtt 


tcttttcggg 


tcgaacagca 


3300 


aaaggtcaca 


aattacatta 


cccaatggtg 


gaatattgta 


tacctacaac 


atctggggaa 


3360 


gatgtacgag 


acttcacaaa 


ggtacttaag 


aacaagttca 


ggtcgaagaa 


gtactttgcc 


3420 


aaacaccctc 


gacttggtta 


cctgcctgtc 


cagacagttc 


ttgaaggtga 


caacttagag 


3480 


acttga 












3486 



<210> 7 
<211> 3486 
<212> DNA 
<213> artificial 

<220> 

<223> mouse microutrophin 
<400> 7 

atggccaagt atggggacct tgaagccagg cctgatgatg ggcagaacga attcagtgac 60 

atcattaagt ccagatctga tgaacacaat gatgtacaga agaaaacctt taccaaatgg 120 

ataaacgctc gattttccaa gagtgggaaa ccacccatca gtgatatgtt ctcagacctc 180 

aaagatggga gaaagctctt ggatcttctc gaaggcctca caggaacatc attgccaaag 240 

gaacgtggtt ccacaagggt gcatgcctta aacaatgtca accgagtgct acaggtttta 300 

catcagaaca atgtggactt ggtgaatatt ggaggcacgg acattgtggc tggaaatccc 360 

aagctgactt tagggttact ctggagcatc attctgcact ggcaggtgaa ggatgtcatg 420 

aaagatatca tgtcagacct gcagcagaca aacagcgaga agatcctgct gagctgggtg 480 

cggcagacca ccaggcccta cagtcaagtc aacgtcctca acttcaccac cagctggacc 540 

gatggactcg cgttcaacgc cgtgctccac cggcacaaac cagatctctt cgactgggac 600 

gagatggtca aaatgtcccc aattgagaga cttgaccatg cttttgacaa ggcccacact 660 

tctttgggaa ttgaaaagct cctaagtcct gaaactgttg ctgtgcatct ccctgacaag 720 

aaatccataa ttatgtattt aacgtctctg tttgaggtgc ttcctcagca agtcacgata 780 

gatgccatcc gagaggtgga gactctccca aggaagtata agaaagaatg tgaagaggaa 840 

gaaattcata tccagagtgc agtgctggca gaggaaggcc agagtccccg agctgagacc 900 

cctagcaccg tcactgaagt ggacatggat ttggacagct accagatagc gctagaggaa 960 

gtgctgacgt ggctgctgtc cgcggaggac acgttccagg agcaacatga catttctgat 1020 

gatgtcgaag aagtcaaaga gcagtttgct acccatgaaa cttttatgat ggagctgaca 1080 

gcacaccaga gcagcgtggg gagcgtcctg caggctggca accagctgat gacacaaggg 1140 

actctgtcca gagaggagga gtttgagatc caggaacaga tgaccttgct gaatgcaagg 1200 
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tgggaggcgc tccgggtgga gagcatggag aggcagtccc ggctgcacga cgctctgatg 1260 

gagctgcaga agaaacagct gcagcagctc tcaagctggc tggccctcac agaagagcgc 1320 

attcagaaga tggagagcct cccgctgggt gatgacctgc cctccctgca gaagctgctt 1380 

caagaacata aaagtttgca aaatgacctt gaagctgaac aggtgaaggt aaattcctta 1440 

actcacatgg tggtgattgt ggatgaaaac agtggggaga gtgccacagc tcttctggaa 1500 

gatcagttac agaaactggg tgagcgctgg acagctgtat gccgctggac tgaagaacgt 1560 

tggaacaggt tgcaagaaat cagtattctg tggcaggaat tattggaaga gcagtgtctg 1620 

ttggaggctt ggctcaccga aaaggaagag gctttggata aagttcaaac cagcaacttt 1680 

aaagaccaga aggaactaag tgtcagtgtc cggcgtctgg ctatattgaa ggaagacatg 1740 

gaaatgaaga ggcagactct ggatcaactg agtgagattg gccaggatgt gggccaatta 1800 

ctcagtaatc ccaaggcatc taagaagatg aacagtgact ctgaggagct aacacagaga 1860 

tgggattctc tggttcagag actcgaagac tcttctaacc aggtgactca ggcggtagcg 1920 

aagctcggca tgtcccagat tccacagaag gacctattgg agaccgttca tgtgagagaa 1980 

caagggatgg tgaagaagcc caagcaggaa ctgcctcctc ctcccccacc aaagaagaga 2040 

cagattcacg tggacttaga gaaactccga gacctgcagg gagctatgga cgacctggac 2100 

• gcagacatga aggaggtgga ggctgtgcgg aatggctgga agcccgtggg agacctgctt 2160 

atagactccc tgcaggatca catcgagaaa accctggcgt ttagagaaga aattgcacca 2220 

atcaacttaa aagtaaaaac aatgaatgac ctgtccagtc agctgtctcc acttgacttg 2280 

catccatctc taaagatgtc tcgccagctg gatgacctta atatgcgatg gaaacttcta 2340 

caggtttccg tggacgatcg ccttaagcag ctccaggaag cccacagaga ttttgggcca 2400 

tcttctcaac actttctgtc cacttcagtc cagctgccgt ggcagagatc catttcacat 2460 

aataaagtgc cctattacat caaccatcaa acacagacaa cctgttggga tcatcctaaa 2520 

atgactgagc tcttccaatc ccttgctgat ctgaataatg tacgtttctc tgcctaccgc 2580 

acagcaatca aaattcgaag gctgcaaaaa gcattatgtc tggatctctt agagctgaat 2640 

acgacgaatg aagttttcaa gcagcacaaa ctgaaccaaa atgatcagct cctgagtgtc 2700 

ccagacgtca tcaactgtct gaccaccact tacgatgggc ttgagcagct gcacaaggac 2760 

ttggtcaatg ttccactctg cgtcgatatg tgtctcaact ggctgctcaa cgtatacgac 2820 

acgggccgga ctggaaaaat tcgggtacag agtctgaaga ttggattgat gtctctctcc 2880 

aaaggcctct tagaagagaa atacagatgt ctctttaagg aggtggcagg gccaactgag 2940 

atgtgtgacc agcggcagct tggcctgcta cttcacgatg ccatccagat ccctaggcag 3000 

ctgggggaag tagcagcctt tgggggcagt aacattgagc ccagtgtccg cagctgcttc 3060 

cagcagaata acaacaagcc agaaatcagt gtgaaggagt ttatagactg gatgcatttg 3120 
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gaaccccagt ccatggtgtg gttgccggtt ctgcatcggg tcgcagctgc tgagactgca 3180 

aaacatcagg ccaaatgcaa catctgcaaa gaatgcccga ttgttgggtt cagatacagg 3240 

agcctaaagc attttaatta tgatgtctgc cagagttgct tcttttctgg aagaacagca 3300 

aagggccaca agttacatta cccgatggta gaatactgca taccgacaac atctggggaa 3360 

gatgtgagag atttcactaa ggtgctgaag aacaagttca ggtccaagaa atattttgcc 3420 

aaacatcctc ggcttggcta cctgcctgtc cagaccgtgc tggaagggga caacttagaa 3480 

acttga 3486 

<210> 8 

<211> 3684 

<212> PRT 

<213> Human Dystrophin 

<400> 8 

Met Leu Trp Trp Glu Glu Val Glu Asp cys Tyr Glu Arg Glu Asp val 
1 5 10 15 

Gin Lys Lys Thr Phe Thr Lys Trp Val Asn Ala Gin Phe Ser Lys Phe 
20 25 30 

Gly Lys Gin His lie Glu Asn Leu Phe Ser Asp Leu Gin Asp Gly Arg 
35 40 45 

Arg Leu Leu Asp Leu. Leu Glu Gly Leu Thr Gly Gin Lys Leu Pro Lys 
50 55 60 

Glu Lys Gly ser Thr Arg Val His Ala Leu Asn Asn Val Asn Lys Ala 
65 70 75 80 

Leu Arg val Leu Asn Asn Asn val Asp Leu val Asn lie Gly ser Thr 
85 90 95 

Asp lie val Asp Gly Asn His Lys Leu Thr Leu Gly Leu He Trp Asn 
100 105 110 

He lie Leu His Trp Gin val Lys Asn Val Met Lys Asn lie Met Ala 
115 120 125 

Gly Leu Gin Gin Thr Asn Ser Glu Lys lie Leu Leu Ser Trp Val Ara 
130 135 140 

Gin Ser Thr Arg Asn Tyr Pro Gin Val Asn Val lie Asn Phe Thr Thr 
145 150 155 160 

Ser Trp ser Asp Gly Leu Ala Leu Asn Ala Leu lie His Ser His Arq 
165 170 175 
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pro Asp Leu Phe Asp Trp Asn ser Val Val Cys Gin Gin Ser Ala Thr 
180 185 190 

Gin Arg Leu Glu His Ala Phe Asn lie Ala Arg Tyr Gin Leu Gly lie 
195 200 205 

Glu Lys Leu Leu Asp Pro Glu Asp Val Asp Thr Thr Tyr Pro Asp Lys 
210 215 220 

Lys ser lie Leu Met Tyr lie Thr Ser Leu Phe Gin Val Leu Pro Gin 
225 230 235 240 

Gin val ser lie Glu Ala lie Gin Glu val Glu Met Leu Pro Arg Pro 
245 250 255 

Pro Lys Val Thr Lys Glu Glu His Phe Gin Leu His His Gin Met His 
260 265 270 

Tyr ser Gin Gin lie Thr val Ser Leu Ala Gin Gly Tyr Glu Arg Thr 
275 280 285 

Ser Ser Pro Lys Pro Arg Phe Lys Ser Tyr Ala Tyr Thr Gin Ala Ala 
290 295 300 

Tyr Val Thr Thr ser Asp Pro Thr Arg Ser Pro Phe Pro Ser Gin His 
305 310 " 315 320 

Leu Glu Ala Pro Glu Asp Lys Ser Phe Gly Ser ser Leu Met Glu Ser 
325 330 335 

Glu Val Asn Leu Asp Arg Tyr Gin Thr Ala Leu Glu Glu Val Leu Ser 
340 345 350 

Trp Leu Leu iser Ala Glu Asp Thr Leu Gin Ala Gin Gly Glu lie Ser 
355 360 365 

Asn Asp val Glu val val Lys Asp Gin Phe His Thr His Glu Gly Tyr 
370 375 380 

Met Met Asp Leu Thr Ala His Gin Gly Arg val Gly Asn lie Leu Gin 
385 390 395 400 

Leu Gly Ser Lys Leu lie Gly Thr Gly Lys Leu ser Glu Asp Glu Glu 
405 410 415 

Thr Glu val Gin Glu Gin Met Asn Leu Leu Asn Ser Arg Trp Glu Cys 
420 425 430 
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Leu Arg val Ala ser Met Glu Lys Gin ser Asn Leu His Arg val Leu 
435 440 445 

Met Asp Leu Gin Asn Gin Lys Leu Lys Glu Leu Asn Asp Trp Leu Thr 
450 455 460 

Lys Thr Glu Glu Arg Thr Arg Lys Met Glu Glu Glu Pro Leu Gly Pro 
465 470 475 480 

Asp Leu Glu Asp Leu Lys Arg Gin val Gin Gin His Lys Val Leu Gin 
485 490 495 

Glu Asp Leu Glu Gin Glu Gin val Arg Val Asn ser Leu Thr His Met 
500 505 510 

val val val val Asp Glu Ser ser Gly Asp His Ala Thr Ala Ala Leu 
515 520 525 

Glu Glu Gin Leu Lys val Leu Gly Asp Arg Trp Ala Asn He Cys Arg 
530 535 540 

Trp Thr Glu Asp Arg Trp Val Leu Leu Gin Asp lie Leu Leu Lys Trp 
545 550 555 560 

Gin Arg Leu Thr Glu Glu Gin Cys Leu Phe ser Ser Trp Leu ser Glu 
565 570 575 

Lys Glu Asp Ala val Asn Lys lie His Thr Thr Gly Phe Lys Asp Gin 
580 585 590 

Asn Glu Met Leu Ser Ser Leu Gin Lys Leu Ala val Leu Lys Ala Asp 
595 600 605 

Leu Glu Lys Lys Lys Gin Ser Met Gly Lys Leu Tyr Ser Leu Lys Gin 
610 615 620 

Asp Leu Leu ser Thr Leu Lys Asn Lys Ser val Thr Gin Lys Thr Glu 
625 630 635 640 

Ala Trp Leu Asp Asn Phe Ala Arg Cys Trp Asp Asn Leu Val Gin Lys 
645 . 650 655 

Leu Glu Lys ser Thr Ala Gin lie Ser Gin Ala val Thr Thr Thr Gin 
660 665 670 

Pro ser Leu Thr Gin Thr Thr Val Met Glu Thr val Thr Thr val Thr 
675 680 685 

Thr Arg Glu Gin lie Leu Val Lys His Ala Gin Glu Glu Leu Pro Pro 

Page 27 



WO 2005/118611 



PCT/US2005/001768 



690 



695 



700 



pro Pro Pro Gin Lys Lys Arg Gin lie Thr Val Asp ser Glu lie Arg 
705 710 ~ 715 720 

Lys Arg Leu Asp val Asp lie Thr Glu Leu His Ser Trp He Thr -Arg 
725 730 735 

Ser Glu Ala Val Leu Gin Ser pro Glu Phe Ala lie Phe Arg Lys Glu 
740 745 750 

Gly Asn Phe Ser Asp Leu Lys Glu Lys Val Asn Ala He Glu Arg Glu 
755 760 765 

Lys Ala Glu Lys Phe Arg Lys Leu Gin Asp Ala ser Arg Ser Ala Gin 
770 775 780 

Ala Leu val Glu Gin Met Val Asn Glu Gly Val Asn Ala Asp Ser lie 
785 790 795 800 

Lys Gin Ala ser Glu Gin Leu Asn Ser Arg Trp lie Glu Phe Cys Gin 
805 810 815 

Leu Leu ser Glu Arg Leu Asn Trp Leu Glu Tyr Gin Asn Asn lie lie 
820 825 830 

Ala Phe Tyr Asn Gin Leu Gin Gin Leu Glu Gin Met Thr Thr Thr Ala 
835 840 845 

Glu Asn Trp Leu Lys lie Gin Pro Thr Thr Pro Ser Glu Pro Thr Ala 
850 855 860 

lie Lys Ser Gin Leu Lys lie Cys Lys Asp Glu val Asn Arg Leu ser 
865 870 875 880 

Gly Leu Gin Pro Gin He Glu Arg Leu Lys lie Gin ser He Ala Leu 
885 890 895 

Lys Glu Lys Gly Gin Gly Pro Met Phe Leu Asp Ala Asp Phe Val Ala 
900 905 910 

Phe Thr Asn His Phe Lys Gin Val Phe Ser Asp Val Gin Ala Arg Glu 
915 920 925 

Lys Glu Leu Gin Thr He Phe Asp Thr Leu Pro Pro Met Arg Tyr Gin 
930 935 940 



Glu Thr Met Ser Ala lie Arg Thr Trp Val Gin Gin Ser Glu Thr Lys 
945 950 955 960 
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Leu Ser lie pro Gin Leu Ser Val Thr Asp Tyr Glu lie Met Glu Gin 
965 , 970 975 

Arg Leu Gly Glu Leu Gin Ala Leu Gin ser Ser Leu Gin Glu Gin Gin 
980 985 990 

Ser Gly Leu Tyr Tyr Leu Ser Thr Thr Val Lys Glu Met Ser Lys Lys 
995 1000 1005 

Ala Pro Ser Glu lie ser Arg Lys Tyr Gin Ser Glu phe Glu Glu 
1010 1015 1020 

lie Glu Gly Arg Trp Lys Lys Leu ser ser Gin Leu Val Glu His 
1025 1030 1035 

cys Gin Lys Leu Glu Glu Gin Met Asn Lys Leu Arg Lys lie Gin 
1040 1045 1050 

Asn His lie Gin Thr Leu Lys Lys Trp Met Ala Glu Val Asp val 
1055 1060 1065 

Phe Leu Lys Glu Glu Trp Pro Ala Leu Gly Asp ser Glu lie Leu 
1070 1075 1080 

Lys Lys Gin Leu Lys Gin Cys Arg Leu Leu Val Ser Asp lie Gin 
1085 1090 1095 

Thr lie Gin Pro ser Leu Asn Ser val Asn Glu Gly Gly Gin Lys 
1100. 1105 1110 

He Lys Asn Glu Ala Glu Pro Glu Phe Ala Ser Arg Leu Glu Thr 
1115 1120 1125 

Glu Leu Lys Glu Leu Asn Thr Gin Trp Asp His Met cys Gin Gin 
1130 1135 1140 

Val Tyr Ala Arg Lys Glu Ala Leu Lys Gly Gly Leu Glu Lys Thr 
1145 ~ 1150 1155 

Val Ser Leu Gin Lys Asp Leu Ser Glu Met His Glu Trp Met Thr 
1160 1165 1170 

Gin Ala Glu Glu Glu Tyr Leu Glu Arg Asp Phe Glu Tyr Lys Thr 
1175 1180 1185 

Pro Asp Glu Leu Gin Lys Ala Val Glu Glu Met Lys Arg Ala Lys 
1190 1195 1200 
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Glu Glu Ala Gin Gin Lys Glu Ala Lys val Lys Leu Leu Thr Glu 
1205 1210 1215 

Ser val Asn Ser Val lie Ala Gin Ala Pro Pro Val Ala Gin Glu 
1220 1225 1230 

Ala Leu Lys Lys Glu Leu Glu Thr Leu Thr Thr Asn Tyr Gin Trp 
1235 1240 1245 

Leu cys Thr Arg Leu Asn Gly Lys Cys Lys Thr Leu Glu Glu Val 
1250 1255 1260 

Trp Ala cys Trp His Glu Leu Leu Ser Tyr Leu Glu Lys Ala Asn 
1265 1270 1275 

Lys Trp Leu Asn Glu val Glu Phe Lys Leu Lys Thr Thr Glu Asn 
1280 1285 1290 

lie Pro Gly Gly Ala Glu Glu lie Ser Glu Val Leu Asp Ser Leu 
1295 1300 1305 

Glu Asn Leu Met Arg His Ser Glu Asp Asn Pro Asn Gin lie Arg 
1310 1315 1320 

He Leu Ala Gin Thr Leu Thr Asp Gly Gly val Met Asp Glu Leu 
1325 1330 1335 

He Asn Glu Glu Leu Glu Thr Phe Asn Ser Arg Trp Arg Glu Leu 
1340 1345 1350 

His Glu Glu Ala Val Arg Arg Gin Lys Leu Leu Glu Gin Ser lie 
1355 1360 1365 

Gin Ser Ala Gin Glu Thr Glu Lys Ser Leu His Leu lie Gin Glu 
1370 1375 1380 

ser Leu Thr Phe lie Asp Lys Gin Leu Ala Ala Tyr lie Ala Asp 
1385 1390 1395 

Lys val Asp Ala Ala Gin Met Pro Gin Glu Ala Gin Lys lie Gin 
1400 1405 1410 

Ser Asp Leu Thr ser His Glu lie Ser Leu Glu Glu Met Lys Lys 
1415 1420 1425 

His Asn Gin Gly Lys Glu Ala Ala Gin Arg Val Leu ser Gin lie 
1430 1435 ~ 1440 
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Asp val Ala Gin Lys Lys Leu Gin Asp Val Ser Met Lys Phe Arg 
1445 1450 1455 

Leu Phe Gin Lys Pro Ala Asn phe Glu Leu Arg Leu Glh Glu Ser 
1460 1465 1470 

Lys Met lie Leu Asp Glu val Lys Met His Leu Pro Ala Leu Glu 
1475 1480 1485 

Thr Lys ser val Glu Gin Glu Val Val Gin ser Gin Leu Asn His 
1490 1495 1500 

Cys val Asn Leu Tyr Lys Ser Leu ser Glu Val Lys ser Glu Val 
1505 1510 1515 

Glu Met val lie Lys Thr Gly Arg Gin lie Val Gin Lys Lys Gin 
1520 1525 1530 

Thr Glu Asn Pro Lys Glu Leu Asp Glu Arg Val Thr Ala Leu Lys 
1535 1540 1545 

Leu His Tyr Asn Glu Leu Gly Ala Lys Val Thr Glu Arg Lys Gin 
1550 1555 1560 

Gin Leu Glu Lys cys Leu Lys Leu Ser Arg Lys Met Arg Lys Glu 
1565 . 1570 1575 

Met Asn val Leu Thr Glu Trp Leu Ala Ala Thr Asp Met Glu Leu 
1580 1585 1590 

Thr Lys Arg ser Ala Val Glu Gly Met Pro ser Asn Leu Asp Ser 
1595 1600 1605 

Glu val Ala Trp Gly Lys Ala Thr Gin Lys Glu lie Glu Lys Gin 
1610 1615 1620 

Lys val His Leu Lys ser lie Thr Glu val Gly Glu Ala Leu Lys 
1625 1630 1635 

Thr Val Leu Gly Lys Lys Glu Thr Leu Val Glu Asp Lys Leu Ser 
1640 1645 1650 

Leu Leu Asn ser Asn Trp lie Ala Val Thr ser Arg Ala Glu Glu 
1655 1660 1665 

Trp Leu Asn Leu Leu Leu Glu Tyr Gin Lys His Met Glu Thr Phe 
1670 1675 1680 

Asp Gin Asn val Asp His lie Thr Lys Trp lie lie Gin Ala Asp 
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1685 1690 1695 

Thr Leu Leu Asp Glu ser Glu Lys Lys Lys Pro Gin Gin Lys Glu 
1700 1705 1710 

asd val Leu Lys Arg Leu Lys Ala Glu Leu Asn Asp lie Arg Pro 
1715 1720 1725 

Lvs val Asp ser Thr Arg Asp Gin Ala Ala Asn Leu Met Ala Asn 
y 1730 1735 1740 

Arg Gly Asp His Cys Arg Lys Leu Val Glu Pro Gin He Ser Glu 
1745 1750 1755 

Leu Asn His Arg Phe Ala Ala lie Ser His Arg lie Lys Thr Gly 
1760 " 1765 1770 

Lys Ala ser lie pro Leu Lys Glu Leu Glu Gin Phe Asn Ser Asp 
1775 1780 1785 

lie Gin lvs Leu Leu Glu Pro Leu Glu Ala Glu lie Gin Gin Gly 
1790 1795 1800 

val Asn Leu Lys Glu Glu Asp Phe Asn Lys Asp Met Asn Glu Asp 
1805 1810 1815 

Asn Glu Gly Thr val Lys Glu Leu Leu Gin Arg Gly Asp Asn Leu 
1820 1825 1830 

Gin Gin Arg lie Thr Asp Glu Arg Lys Arg Glu Glu lie Lys lie 
1835 1840 1845 

Lys Gin Gin Leu Leu Gin Thr Lys His Asn Ala Leu Lys Asp Leu 
y 1850 1855 I860 

Arg Ser Gin Arg Arg Lys Lys Ala Leu Glu lie Ser His Gin Trp 
1865 1870 1875 

Tyr Gin Tyr Lys Arg Gin Ala Asp Asp Leu Leu Lys cys Leu Asp 
1880 1885 1890 

Asp lie Glu Lys Lys Leu Ala ser Leu Pro Glu Pro Arg Asp Glu 
K 1895 1900 1905 

Arg Lys He Lys Glu lie Asp Arg Glu Leu Gin Lys Lys Lys Glu 
y 1910 1915 1920 

Glu Leu Asn Ala Val Arg Arg Gin Ala Glu Gly Leu Ser Glu Asp 
1925 1930 1935 
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Gly Ala Ala Met Ala val Glu Pro Thr Gin He Gin Leu Ser Asp 
1940 1945 1950 

Arg Trp Arg Glu He Glu Ser Lys Phe Ala Gin Phe Arg Arg Leu 
1955 ~ I960 1965 

Asn Phe Ala Gin He His Thr Val Arg Glu Glu Thr Met Met Val 
1970 1975 1980 

Met Thr Glu Asp Met Pro Leu Glu lie Ser Tyr Val Pro ser Thr 
1985 1990 1995 

Tyr Leu Thr Glu lie Thr His val Ser Gin Ala Leu Leu Glu val 
2000 2005 2010 

Glu Gin Leu Leu Asn Ala Pro Asp Leu Cys Ala Lys Asp Phe Glu 
2015 2020 2025 

Asp Leu Phe Lys Gin Glu Glu Ser Leu Lys Asn lie Lys Asp Ser 
2030 2035 2040 

Leu Gin Gin Ser Ser Gly Arg He Asp He lie His Ser Lys Lys 
2045 2050 2055 

Thr Ala Ala Leu Gin ser Ala Thr Pro val Glu Arg val Lys Leu 
2060 2065 2070 

Gin Glu Ala Leu ser Gin Leu Asp Phe Gin Trp Glu Lys val Asn 
2075 2080 2085 

Lys Met Tyr Lys Asp Arg Gin Gly Arg Phe Asp Arg Ser val Glu 
2090 2095 2100 

Lys Trp Arg Arg Phe His Tyr Asp lie Lys lie Phe Asn Gin Trp 
2105 2110 2115 

Leu Thr Glu Ala Glu Gin Phe Leu Arg Lys Thr Gin He Pro Glu 
2120 2125 2130 - 

Asn Trp Glu His Ala Lys Tyr Lys Trp Tyr Leu Lys Glu Leu Gin 
2135 2140 2145 

Asp Gly He Gly Gin Arg Gin Thr Val Val Arg Thr Leu Asn Ala 
H 2150 2155 2160 

Thr Gly Glu Glu lie lie Gin Gin Ser Ser Lys Thr Asp Ala Ser 
2165 2170 2175 
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lie Leu Gin Glu Lys Leu Gly ser Leu Asn Leu Arg Trp Gin Glu 
2180 2185 2190 

val Cys Lys Gin Leu Ser Asp Arg Lys Lys Arg Leu Glu Glu Gin 
2195 2200 2205 

Lys Asn lie Leu ser Glu Phe Gin Arg Asp Leu Asn Glu Phe val 
2210 2215 2220 

Leu Trp Leu Glu Glu Ala Asp Asn lie Ala ser lie Pro Leu Glu 
2225 2230 2235 

Pro Gly Lys Glu Gin Gin Leu Lys Glu Lys Leu Glu Gin val Lys 
2240 2245 2250 

Leu Leu val Glu Glu Leu Pro Leu Arg Gin Gly lie Leu Lys Gin 
2255 2260 2265 

Leu Asn Glu Thr Gly Gly pro val Leu Val Ser Ala Pro lie ser 
2270 2275 2280 

pro Glu Glu Gin Asp Lys Leu Glu Asn Lys Leu Lys Gin Thr Asn 
2285 2290 2295 

Leu Gin Trp lie Lys Val ser Arg Ala Leu Pro Glu Lys Gin Gly 
2300 2305 2310 

Glu lie Glu Ala Gin lie Lys Asp Leu Gly Gin Leu Glu Lys Lys 
2315 2320 2325 

Leu Glu Asp Leu Glu Glu Gin Leu Asn His Leu Leu Leu Trp Leu 
2330 2335 2340 

ser Pro He Arg Asn Gin Leu Glu lie Tyr Asn Gin Pro Asn Gin 
2345 2350 2355 

Glu Gly Pro Phe Asp val Gin Glu Thr Glu lie Ala Val Gin Ala 
2360 2365 2370 

Lys Gin Pro Asp Val Glu Glu He Leu Ser Lys Gly Gin His Leu 
2375 2380 2385 

Tyr Lys Glu Glu Pro Ala Thr Gin Pro Val Lys Arg Lys Leu Glu 
2390 2395 2400 

Asp Leu Ser Ser Glu Trp Lys Ala Val Asn Arg Leu Leu Gin Glu 
2405 2410 , 2415 
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Leu Arg Ala Lys Gin Pro Asp Leu Ala Pro Gly Leu Thr Thr lie 
2420 2425 2430 

Gly Ala ser Pro Thr Gin Thr val Thr Leu Val Thr Gin Pro val 
2435 2440 2445 

val Thr Lys Glu Thr Ala lie ser Lys Leu Glu Met Pro Ser Ser 
J 2450 2455 2460 

Leu Met Leu Glu val Pro Ala Leu Ala Asp Phe Asn Arg Ala Trp 
2465 2470 2475 

Thr Glu Leu Thr Asp Trp Leu ser Leu Leu Asp Gin val lie Lys 
2480 2485 2490 

ser Gin Arg Val Met Val Gly Asp Leu Glu Asp lie Asn Glu Met 
2495 2500 2505 

lie lie Lys Gin Lys Ala Thr Met Gin Asp Leu Glu Gin Arg Arg 
2510 2515 2520 

* Pro Gin Leu Glu Glu Leu lie Thr Ala Ala Gin Asn Leu Lys Ash 
2525 2530 2535 

Lys Thr ser Asn Gin Glu Ala Arg Thr He lie Thr Asp Arg lie 
2540 2545 2550 

Glu Arg lie Gin Asn Gin Trp Asp Glu Val Gin Glu His Leu Gin 
2555 2560 2565 

Asn Arg Arg Gin Gin Leu Asn Glu Met Leu Lys Asp ser Thr Gin 
2570 2575 2580 

Trp Leu Glu Ala Lys Glu Glu Ala Glu Gin Val Leu Gly Gin Ala 
2585 2590 2595 

Arg Ala Lys Leu Glu ser Trp Lys Glu Gly Pro Tyr Thr Val Asp 
2600 2605 2610 

Ala He Gin Lys Lys lie Thr Glu Thr Lys Gin Leu Ala Lys Asp 
2615 2620 2625 

Leu Arg Gin Trp Gin Thr Asn Val Asp val Ala Asn Asp Leu Ala 
2630 2635 2640 

Leu Lys Leu Leu Arg Asp Tyr ser Ala Asp Asp Thr Arg Lys Val 
2645 . 2650 2655 

His Met lie Thr Glu Asn lie Asn Ala ser Trp Arg ser lie His 
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2660 2665 2670 

Lys Arg Val ser Glu Arg Glu Ala Ala Leu G"lu Glu Thr His Arg 
2675 2680 2685 

Leu Leu Gin Gin Phe Pro Leu Asp Leu Glu Lys Phe Leu Ala Trp 
2690 2695 2700 

Leu Thr Glu Ala Glu Thr Thr Ala Asn Val Leu Gin Asp Ala Thr 
2705 2710 2715 

Arg Lys Glu Arg Leu Leu Glu Asp Ser Lys Gly Val Lys Glu Leu 
y 2720 2725 2730 

Met Lys Gin Trp Gin Asp Leu Gin Gly Glu lie Glu Ala His Thr 
2735 2740 2745 

Asp val Tyr His Asn Leu Asp Glu Asn Ser Gin Lys lie Leu Arg 
2750 2755 2760 

ser Leu Glu Gly Ser Asp Asp Ala val Leu Leu Gin Arg Arg Leu 
2765 2770 2775 

Asp Asn Met Asn Phe Lys Trp Ser Glu Leu Arg Lys Lys Ser Leu 
2780 2785 2790 

Asn lie Arg ser His Leu Glu Ala Ser Ser Asp Gin Trp Lys Arg 
2795 2800 2805 

Leu His Leu ser Leu Gin Glu Leu Leu Val Trp Leu Gin Leu Lys 
2810 2815 2820 

Asp Asp Glu Leu Ser Arg Gin Ala Pro lie Gly Gly Asp Phe Pro 
2825 2830 2835 

Ala val Gin Lys Gin Asn Asp Val His Arg Ala Phe Lys Arg Glu 
2840 2845 2850 

Leu Lys Thr Lys Glu Pro Val lie Met Ser Thr Leu Glu Thr Val 
2855 2860 2865 

Arq lie Phe Leu Thr Glu Gin Pro Leu Glu Gly Leu Glu Lys Leu 
2870 2875 2880 

Tyr Gin Glu Pro Arg Glu Leu Pro Pro Glu Glu Arg Ala Gin Asn 
2885 2890 2895 

val Thr Arq Leu Leu Arg Lys Gin Ala Glu Glu Val Asn Thr Glu 
2900 2905 2910 
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Trp Glu Lys 
2915 



Leu Asn Leu His Ser Ala Asp Trp Gin Arg Lys lie 
2920 2925 



Asp Glu Thr Leu Glu Arg Leu Gin Glu Leu Gin Glu Ala Thr Asp 
2930 2935 2940 

Glu Leu Asp Leu Lys Leu Arg Gin Ala Glu val lie Lys Gly Ser 
2945 2950 2955 



Trp Gin Pro Val Gly Asp Leu Leu lie Asp Ser Leu Gin Asp His 
2960 2965 2970 



Leu Glu Lys Val Lys Ala Leu Arg Gly Glu lie Ala Pro Leu Lys 
2975 2980 2985 



Glu Asn val Ser His Val Asn Asp Leu Ala Arg Gin Leu Thr Thr 
2990 2995 3000 



Leu Gly lie Gin Leu Ser Pro Tyr Asn Leu Ser Thr Leu Glu Asp 
3005 3010 3015 



Leu Asn Thr Arg Trp Lys Leu Leu Gin val Ala val Glu Asp Arg 
3020 3025 3030 



Val Arg Gin Leu His Glu Ala His Arg Asp Phe Gly Pro Ala Ser 
3035 3040 3045 



Gin His Phe Leu Ser Thr Ser val Gin Gly Pro Trp Glu Arg Ala 
3050 3055 3060 

lie Ser Pro Asn Lys Val Pro Tyr Tyr lie Asn His Glu Thr Gin 
3065 3070 3075 



Thr Thr cys Trp Asp His Pro Lys Met Thr Glu Leu Tyr Gin Ser 
3080 3085 3090 



Leu Ala Asp Leu Asn Asn Val Arg Phe Ser Ala Tyr Arg Thr Ala 
3095 3100 3105 



Met Lys Leu Arg Arg Leu Gin Lys Ala Leu Cys Leu Asp Leu Leu 
3110 3115 3120 



Ser Leu ser Ala Ala Cys Asp Ala Leu Asp Gin His Asn Leu Lys 
3125 3130 3135 



Gin Asn Asp Gin Pro Met Asp lie Leu Gin lie lie Asn Cys Leu 



3140 



3145 



3150 
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Thr Thr He Tyr Asp Arg Leu Glu Gin Glu His Asn Asn Leu Val 
3155 3160 3165 

Asn val Pro Leu Cys val Asp Met cys Leu Asn Trp Leu Leu Asn 
3170 3175 3180 

val Tyr Asp Thr Gly Arg Thr Gly Arg lie Arg Val Leu ser Phe 
3185 3190 3195 

lvs Thr Gly He lie Ser Leu Cys Lys Ala His Leu Glu Asp Lys 
3200 3205 3210 

Tyr Arq Tyr Leu Phe Lys Gin val Ala Ser Ser Thr Gly Phe Cys 
y 3215 3220 3225 

Asp Gin Arg Arg Leu Gly Leu Leu Leu His Asp Ser lie Gin lie 
3230 3235 3240 

pro Arq Gin Leu Gly Glu val Ala ser Phe Gly Gly Ser Asn He 
3245 3250 3255 

Glu Pro ser Val Arg Ser Cys Phe Gin Phe Ala Asn Asn Lys Pro 
3260 3265 3270 

Glu lie Glu Ala Ala Leu Phe Leu Asp Trp Met Arg Leu Glu Pro 
3275 3280 3285 

Gin Ser Met Val Trp Leu Pro Val Leu His Arg Val Ala Ala Ala 
3290 3295 3300 

Glu Thr Ala Lys His Gin Ala Lys Cys Asn lie cys Lys Glu Cys 
3305 3310 3315 

Pro lie lie Gly Phe Arg Tyr Arg Ser Leu Lys His Phe Asn Tyr 
3320 3325 3330 

Asp lie Cys Gin Ser Cys Phe Phe ser Gly Arg Val Ala Lys Gly 
3335 3340 3345 

His Lys Met His Tyr Pro Met Val Glu Tyr Cys Thr Pro Thr Thr 
3350 3355 3360 

Ser Gly Glu Asp val Arg Asp Phe Ala Lys Val Leu Lys Asn Lys 
3365 3370 3375 

Phe Arg Thr Lys Arg Tyr Phe Ala Lys His Pro Arg Met Gly Tyr 
3380 3385 3390 



Page 38 



WO 2005/118611 



PCT/US2005/001768 



Leu Pro val Gin Thr val Leu Glu Gly Asp Asn Met Glu Thr Pro 
3395 3400 3405 

val Thr Leu lie Asn Phe Trp Pro val Asp Ser Ala Pro Ala Ser 
3410 3415 3420 

ser Pro Gin Leu Ser His Asp Asp Thr His Ser Arg He Glu His 
3425 3430 3435 

Tvr Ala Ser Arg Leu Ala Glu Met Glu Asn ser Asn Gly ser Tyr 
y 3440 3445 3450 

Leu Asn Asp ser He Ser Pro Asn Glu Ser lie Asp Asp Glu His 
3455 3460 3465 

Leu Leu He Gin His Tyr Cys Gin Ser Leu Asn Gin Asp Ser Pro 
3470 3475 3480 

Leu Ser Gin Pro Arg ser Pro Ala Gin lie Leu lie Ser Leu Glu 
3485 ~ 3490 3495 

Ser Glu Glu Arg Gly Glu Leu Glu Arg lie Leu Ala Asp Leu Glu 
3500 3505 3510 

Glu Glu Asn Arg Asn Leu Gin Ala Glu Tyr Asp Arg Leu Lys Gin 
3515 3520 3525 

Gin His Glu His Lys Gly Leu Ser Pro Leu Pro ser Pro Pro Glu 
3530 3535 3540 

Met Met Pro Thr Ser Pro Gin Ser Pro Arg Asp Ala Glu Leu lie 
3545 3550 3555 

Ala Glu Ala Lys Leu Leu Arg Gin His Lys Gly Arg Leu Glu Ala 
3560 3565 3570 

Arq Met Gin lie Leu Glu Asp His Asn Lys Gin Leu Glu Ser Gin 
3575 3580 \ 3585 

Leu His Arg Leu Arg Gin Leu Leu Glu Gin Pro Gin Ala Glu Ala 
3590 3595 3600 

Lys val Asn Gly Thr Thr Val Ser Ser Pro Ser Thr Ser Leu Gin 
3605 3610 3615 

Arg ser Asp Ser Ser Gin Pro Met Leu Leu Arg val val Gly Ser 
3620 3625 3630 

Gin Thr Ser Asp Ser Met Gly Glu Glu Asp Leu Leu Ser Pro Pro 
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3635 3640 3645 

Gin Asp Thr ser Thr Gly Leu Glu Glu val Met Glu Gin Leu Asn 
3650 3655 3660 

Asn ser Phe Pro Ser Ser Arg Gly Arg Asn Thr Pro Gly Lys Pro 
3665 3670 3675 

Met Arg Glu Asp Thr Met 
3680 

<210> 9 

<211> 53 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 9 „ 
ccgcgggtac caggatccgt cgacatcgat ccaccatggc caagtatgga gaa 

<210> 10 

<211> 27 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 10 ~ 7 
gtcgacagga atctgtctct tctttgg z/ 

<210> 11 

<211> 40 

<212> DNA 

<213> artificial 

<220> 

<223> primer 

<400> 11 ■ n 

ttaaggatcc tcgagttttt caagtctcta agttgtcacc 40 

<210> 12 

<211> 24 

<212> DNA 

<213> artificial 

<220> 

<223> primer 
<400> 12 

gtcgacctgg agaagctcag agac 
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